Introduction
Short duration of antidepressant treatment is very common among patients treated for depression. [1] [2] [3] It is a major problem because long-term treatment may relieve symptoms and prevent relapse and recurrence of new hypothesized that low socio-economic status is associated with higher rates of early discontinuation of antidepressant treatment. Adherence to treatment seems, furthermore, to be related to the quality of the clinical consultation, 10 and the fact that some patients only purchase one prescription for a course of treatment may be associated with factors such as diagnostic skills and general prescribing attitude of the prescriber.
If interventions to increase adherence to treatment could be carefully targeted to specific patient and prescriber groups, early discontinuation from treatment may decrease 11 and response rates increase. 12 Most antidepressant treatments are initiated and continued in general practice. Therefore, in a naturalistic setting, the aim of this study was to analyse whether early discontinuation of first-time antidepressant treatment initiated in general practice may be predicted by (i) social position and psychiatric history of the patient; and (ii) demography, practice activity and the general prescribing behaviour of the GP.
Material and methods
We used a Danish prescription database covering the County of Funen (470 000 inhabitants/186 general practices) to identify first-time users of antidepressants from 1 January 1998 to 30 June 1999. The source population included adults (at least 18 years), who resided in the county on 1 January 1998 and 5 years previously without prescriptions of antidepressants (n = 305 953). A period of 5 years without antidepressants was used to define an individual as a 'first-time user'. We identified 7047 first-time users of tricyclic or new generation antidepressants; among them 5694 (80.5%) received the prescription in general practice. Individuals who received the first prescription from the 174 practices under study (see below) constituted 5149, but 251 were excluded due to death and 25 because of emigration during follow-up (6 months following first prescription). A total of 4860 individuals who had been prescribed one type of antidepressants were included (13 were excluded because they had both types or prescriptions from two practices on the day of inclusion).
Data and variables included
Patient data were obtained from Odense University Pharmacoepidemiologic Database (OPED), the Danish Psychiatric Central Register and Statistics Denmark; and data on GPs were obtained from OPED and the National Health Insurance Register. Linkage was maintained via a unique person identifier (civil registration number) and a unique prescriber code (giving the prescribing practice but not the individual doctor).
Patient information
OPED contains individual data on all prescriptions redeemed at all pharmacies in the County of Funen since mid 1992. 13 All antidepressant prescriptions were retrieved for 1993-1999. Data included person identifier, age, sex, date of dispensing, prescriber code, drug code (ATC: Anatomical Therapeutic Chemical classification), strengths and number of tablets. Two types of antidepressants were under study: new generation antidepressants: (i) selective serotonin re-uptake inhibitors (SSRIs; fluoxetine, citalopram, paroxetine, sertraline and fluvoxamine), and other new antidepressants (venlafaxine, reboxetine, nefazodone and mirtazapine); and (ii) tricyclic antidepressants (TCAs).
The Integrated Database for longitudinal labour market research (IDA by Statistics Denmark) contains yearly information from national administrative registers. We collected demographic and socio-economic data from IDA for 1997. We used three explanatory variables to indicate socio-economic status: educational attainment, socio-economic group and annual income (see Table 1 ). Educational attainment was described by different types of education, ranging from primary school level up to university degree. These were recoded into five categories. We defined socio-economic group in the form of nine levels describing main employment status; among the employed, the ordinal ranking of occupations was based on the level of expertise required. Finally, we defined annual income in terms of quartile income groups among the source population. Subdivision of citizenship and family structure appear in Table 1 .
From the Danish Psychiatric Central Register, 14 we had information on psychiatric hospital admissions for the period 1994-1999 and out-patient activities in 1995-1999 (available from 1995). Our data included the date of admission and discharge, patient status (in-or out-patient) and diagnoses (according to ICD-10 15 ). For each patient, information concerning psychiatric activities during 4 years prior to the first prescription was included. Main and auxiliary diagnoses were considered to be of equal importance and were classified as affective disorders (F30-39), anxiety disorders (F40-42), substance abuse (F10-19) and all others. Psychiatric history was limited to 4 years to avoid inclusion of diagnoses classified according to ICD-8, which differs fundamentally from ICD-10, introduced in Denmark on 1 January 1994. 16 The psychiatric variables included are shown in Table 1 . In Denmark, all psychiatric hospital treatment is free of charge.
Prescriber information
From the National Health Insurance Register we had demographic data about GPs, aggregated data on each practice's health care services, and identifiers on patients listed with each practice on 1 January 1999. Each practice's prescribing activities were covered by data from OPED. All activities covered the period June 1998-May 1999, and data on practice characteristics were considered invalid for 12 (6.5%) practices with change in physician staff in this period. Patients prescribed in those Family Practice-an international journal Early discontinuation was defined as 'no refilling of a prescription for any type of antidepressant during the 6 months following first prescription.' TCA = tricyclic antidepressants; new generation antidepressants = selective serotonin re-uptake inhibitors (SSRIs) among others; AD = antidepressant; DDD = defined daily doses.
practices were therefore excluded from the study. Variables describing the GP, practice structure, workload, accessibility, use of counselling, and general and antidepressant prescribing were included (variables appear in Table 2 ). A counselling session comprises talking treatment of Ͼ 15 min for which the GP receives a special fee. Consultations included home visits.
Background data on the 174 practices. The median number of consultations per GP per year was 5071 (10 and 90% percentiles: 3501-6800), the number of consultations per 100 patients per year was 339 (278-427), the number of counselling sessions per 100 consultations was 3.1 (0-9.5), and 1 year prescribing prevalence of antidepressants and all other drugs, respectively, were 3.80 (2.58-5.46) and 57.1 (50.4-63.6).
Among the 110 single-handed practices, 65 (23.3%) of the GPs were female, median age 50 years (42-57) and the number of years in practice was 11.3 (3.0-22.8).
Analysis
Early discontinuation was defined as 'no purchase of any type of antidepressant during 6 months following first prescription'. We estimated rates of early discontinuation as a percentage with 95% confidence intervals (CIs). We analysed the association between early discontinuation and characteristics of patients and prescribers using logistic regression with adjustment for age, sex and antidepressant
Family Practice-an international journal 626 type. A potential association among patients in a practice was taken into account by using robust variance estimates (cluster option in Stata 7). We repeated the regression analyses for each type of antidepressant separately. To evaluate the variation among the practitioners, we computed 95% prediction intervals dependent on the number of patients included in the study.
For each practice, all prescribing prevalences were standardized according to age and sex by means of direct standardization, i.e. the prevalence in each of 22 age and sex strata was weighted with the fraction of this stratum in the population of patients listed within the county (n = 460 828). Continuous variables describing GPs were grouped into quintiles (replaced by scores from 1 to 5). We regarded P Ͻ 0.05 as significant.
Results
The initial drug was a new generation antidepressant for 4275 first-time users (88.0%) and a TCA for 585 (12.0%). The median age of patients was 52 years (10-90% percentiles 31-81), and 61.9% (3009) were female. Psychiatric hospital service was observed for 7% (340) during the 4 years prior to first prescription. Early discontinuation, i.e. no purchase of antidepressants during 6 months following first prescription, was observed for 33.6% (95% CI 32.3-34.9), but the rate was higher among patients initiated with TCAs [56.4% (52.3-60.5) versus 30.5% (29.1-31.9)] (Table 1) . Patients' age and sex did not influence early discontinuation ( Table 1 ). The median number of tablets prescribed on the day of first prescription was 28 (10-90% percentiles 20-30) for new generation drugs and 100 (30-100) for the TCAs. The median numbers of defined daily doses (DDD) were 28 (14-30) and 13 .
The results of the logistic regression analysis are presented in Table 2 . Early discontinuation showed no difference according to age and sex, but was more frequent among people who were less educated, unemployed, receiving old age pension, in the lower income categories or of foreign citizenship. Patients prescribed their first antidepressant in practices characterized by a high number of consultations per year per 100 patients, and high prescribing rates (1 year prescribing prevalence of antidepressants and all other drugs, repectively) had a higher rate of early discontinuation. We observed no significant association with prescriber's age, sex, number of years in practice, practice type, workload or use of counselling ( Table 2) . We observed similar associations when analysing the new generation antidepressants separately. Early discontinuation was not significantly associated with psychiatric history.
For each practice, Figure 1 shows the proportion of patients who only purchased one prescription. Fourteen practices, i.e. more than the expected 4.95, fall outside the 95% prediction intervals, indicating that there are systematic differences between the practices.
Discussion
One in three first-time users of antidepressants did not purchase antidepressants in the 6 months following first prescription. Patients' age and sex did not influence early discontinuation, but patients of low socio-economic status and patients prescribed in practices characterized by high prescribing rates were at higher risk. This study differs from many studies on antidepressant use: patients were included regardless of age, indication and co-morbidity, and the population under study was therefore very close to everyday clinical practice. Different definitions of treatment discontinuation correspond to different questions. We defined 'early discontinuation' in a simple but meaningful and transparent way. Our definition is independent of the reasons why treatment stopped, and the reasons may be intentional or non-intentional. 7 A large number of patients were enrolled and all analyses were based on individual data from validated registers linked by the unique civil registration number and prescriber code. Both patients and doctors were unaware of being studied and information bias was thus avoided. We have no reason to believe that the first-time users excluded from the study show different associations between exposure variables and early discontinuation, and we therefore conclude that the selection criteria had minimal influence on the results. Classification error due to missing prescription data was likely to be minimal, because all types of antidepressants are included in OPED, and Ͻ0.5% of the total quantity of drugs was purchased at pharmacies outside the county. 13 The practice variables included have been discussed in detail previously. 17 An eligibility criterion of 5 years without antidepressant prescriptions is a strength of this study, because it minimizes the risk that discontinuation may be influenced by experience of previous treatment. It is a limitation that no data were available about symptoms and indications eliciting prescriptions. The area of indication is still widening beyond depression, and in the present study included dysthymia, obsessive-compulsive disorder, panic disorder, bulimia, certain types of pain, etc. Subgroup analyses of depressive patients would certainly have contributed to the interpretation of the results, and differences in discontinuation rates between subgroups may be due to differences in indications and dosage regimens. Research into a phenomenon as complex as adherence is inevitably fragmented, 6 and whether differences led to differences in clinical outcome were beyond the aim of this study.
We observed that one in three first-time users of antidepressants did not purchase antidepressants in the 6 months following first prescription. Up to 6 weeks treatment is needed to reach maximum efficacy of antidepressants, and current guidelines recommend 4-9 months of treatment after resolution of the acute symptoms. We do not know if antidepressant discontinuation was in accordance or in conflict with recommendations given by the GP. Adverse effects or relief of symptoms may be the cause, but diagnostic uncertainty and a trial and error strategy used by some doctors may be part of the explanation. Different treatment strategies and a broader use of antidepressants may be hypothesized to be more prevalent among the high prescribing GPs.
Compared with the new generation antidepressants, a higher discontinuation rate among TCA users (56.4 versus 33.6%) was observed. Due to the nonrandomization by initial drug, it is unclear whether this difference was due to the drugs or to other factors that influence both drug selection and discontinuation. Meta-analyses of short-term randomized clinical trials have concluded that a significant but small difference in total drop-out favours the SSRIs. 2, [18] [19] [20] This may reflect differences in acute tolerability. However, a Swedish study based on prescriptions in the community observed no difference according to initial drug. 21 The three socio-economic status variables included in the study reflect not only economic, educational and occupational realities for each individual, but also various personality traits and individual circumstances at different stages of life. 22 The three variables are associated with each other, and tend to define important differences in stress exposure and in the availability of coping resources. 23 This study confirmed our hypothesis that early discontinuation of antidepressants is higher among people of low socio-economic status. Until now, social patient characteristics and practice characteristics have been missing topics in the research of adherence to antidepressant treatment. We did not observe any influence of age and sex of the patient, which is in accordance with studies of patients with depression. 3, 24 The Swedish study mentioned above did, however, observe higher discontinuation rates among men. 21 A previous study in the County of Funen concluded that duration of treatment courses increased with age, but this study only analysed patients redeeming at least two prescriptions. 25 In general practice, the prevalence of antidepressant prescribing is positively associated with the general prescribing prevalence. 17 In the present study, the patients initiated in high prescribing practices had higher rates of early discontinuation. We do not know if selection of cases in the high prescribing practices is more or less appropriate than in other practices, but it seems reasonable to pay some attention to high prescribing doctors when attempting to reduce early discontinuation of antidepressants. Low adherence to prescribed medical interventions is an ever-present and complex problem. Prescribing habits are hard to change 26, 27 and patients make decisions about treatments that fit into their own beliefs and personal circumstances. 7, 28 Adherence-promoting strategies should be adapted to the stage of treatment 24 and may only improve adherence if their target concerns one of the patient's worries. 10 A range of strategies in the individual practice is therefore needed. We recommend that GPs are aware of the high risk of early discontinuation Family Practice-an international journal every time antidepressants are considered. Age and sex have no influence, but patients of low social status are at greater risk. Further studies on prescribing habits among GPs may explore the association observed between high prescribing activity and high frequency of early discontinuation of antidepressants and, furthermore, answer the question of whether this association is a feature specific to antidepressants or a general phenomenon. Qualitative methods may be used to explore the mechanisms responsible for this association.
